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(54) AUTOMOBILE NAVIGATION SYSTEM 



(57)Abstract: 

PROBLEM TO BE SOLVED: To enable a user to operate 
after a start-up process without keeping the user waiting by 
greatly shortening the start-up process necessary for 
displaying the present position at a start time or the like. 
SOLUTION: The automobile navigation system 1 displays 
the present position and guides routes to support running of 
a vehicle with the use of map data recorded in a CD-ROM 
2. In the start-up process of turning off a power source with 
the same CD-ROM 2 kept loaded and turning on the power 
source again, the present position displayed last is displayed 
with the use of data held in an SDRAM 5 backed up by a 
battery and the user's operation to an input unit 13 is 
accepted with priority. Even when the same CD-ROM 2 is 
taken out once and inserted again or when a music CD is 
inserted again after being reproduced, the start-up process 
can be shortened with the use of the backed up data. 
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(57) [M^] 

m&^mi tt*y->3>snii. cd-rom 

ai-IEttStlTl^-SifeElT 1 — $ sm^t. mS5<J)*ft^ 
ROM2£g5iLfc£*Szl£0 F Fl-L. Wg8;TSO 

Ni_-r-53i±ifftis-r*i*, /w^'j-^/^sT'-v^ft 

fcS D R AM 5 lC{£}#£;h.'Cl^"i>'7 i — 3* S-ffll^T. if 

rom2J> -BisaiL-csisif ALfcy , mmcD$ 

Stirt^i-T-^Sfflt^T. £±if*aii£*a8i-f -set 
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&m^mz&z*kw&7ji<D9£m<Dtziit>\zm^t>ix. ten 

$ ti -5 / \* ? T -y ^fS« £*rf -S > =E 'J i: £ 
«iS¥fftii, t6sa*cDfctocD*Q3I£M£/\*-y?7-;/:^ 

cofBitrt^i-«^T, Sfcesa^cofctocoifeE)^ 

[IS3US3] flffifilS^ISIi. ffFie^'JCDA-v^T 

£ISfcBU ^SiJ1f«^e>ISffilt!«<*l3t6l2l7 : -a»A<fB 
ft £ *tT <!: fijflrr S <t # , g*/ <y >? T -y ^Igfco 

Kit s c t £ t &§t #js 2 taiEro^- 

[5l*«4] itriefflis^si*. strie^'jco/^^T 

•y>T'V^HEC0f5ti(*3§E^«S^L, V? h'J-tr-v h«tt 

is^m-r-<b^if#iat-r3if*jsi ~3co^-r^icte 

•V -7 7 -y ^« 1|E CO SB 11 1*9 S I - * -5 1 * T ife @ «jf £ tT o tz 

ik. zl— ^m^^m^-r^tbrntb^m^mmzm-o 

AMc»B«C0^- t*y-i/ 3 >igg„ 
[i»#3S6] fItB«aS#fftli, StfSB^^E 'J CO/ <V<77 

vzfmmz. itmm^mt. s«<iscoiiss-h-cot«iE 

cOfctocDv-y^-y^v-yffltlzttlfT, 'Pti:<£i>m 

c t zftmtrzffi&ia 1 ~ 5 co^-r*x*McsBSEco^- e 

[Sr#JS7] fllte/^ gcoA-y^T-v^flilScDSEtSrt 

mizit^ m%i<D%i&izw.%^izmi^titz!&^7.'T—ji' 

«?rSB«lS¥l9:li. fHESa)^C01teEl^^c0K5lz N tS/s'-y 
*?~7 v -J<m$L\z<&&1sKX I^JMBt— ■ 5» £ffl^Ti£a 
;UT-CDte0S*A<Wt6^5fr£*iJ»rU *Jfife<t 
*"JBf2*t-5t#i*lSS*^'r— ;uT-cotfe0SjK£m\ 



x y-;i,t)felii £fr 5 fc to co ttfeE x- $ $t?rtBSB it 
jg 6 SEiico-j- tf-y— > 3 >gg„ 

[IS#>S8] flUfe^-y ^-v^^yfflcotfeEl^-^li 
«IScoSjFX/7--;u-c*^^A<pi^T?fcy s 
fllEftia^KI*. BtrSBS^X>r-;ur-C0tSElS*A<5Ifig 
■t?^<, ISv-y^-y^V-yfflCOifeElT 1 — ^^fflL^rtlfe 

;UT-«!Si^£*T 5 - i: <t^3iI*JS7 semco^- 

[|«*]S9] nn^m^mt, fiiEa^xy-;u-eco 
— zzm^xmmzmmLtz'iks zL—*fmm<nt>m> 

t^izit. ;uT?cotfe Eia^cofc toco ife Elf' 

^fcli8ieKco^-t*y-->a >^S„ 
[^Mcop^'SSiW] 

[000 1] 

^•^jgss^rtcofc tocotfeEi^ -5 t*y- v 3 >^ 

[0 0 0 2] 

[tt*CDftffi] SlS*/d:t*C0mS5l-}S®$ 

m.mvm&mft<Dtzft<Dtemmmtf'tTt>tixi^z>o t&m 

^TFiztemtZiibm^r — CD-ROM (Compact Di 

sc-Read Only Memory) ^DVD-ROM (Digital Ve 
rsatile Disc— Read 0 nly Memory) ^ifcO^SMcOtE 

mmmz^tb&mztixi&giZti&o tfegi-r-si*. is 
®®m\zmmit$*itzT : -*m&&mL. TGMDmmx 
(t&*ito\zwi*mmmz&muffi&itf-g*ti. ±acopg 
mx'itfttttfi\zfc^mmmz±&tj:mmtf-g*ti%> a ± 

t*y->3>gIfU, igffiiiSa^-Vigs&^rtcofcto 
oatim&Tjknmmt lx. ssagcoeittitfT^H-So 

^a{4SC0Sltmi, GPS (Global Positioning Syste 
m) *S»«taftif*fflt*rfr*5ti, 2^.lCii^±lC't4 
B"f -5=fc -y ^v-y5 i >yir s fc§ffliE ; t ) fft5tt3o 

^w^vyTPtifeElT— $£i&S<t-f -SCOT?, tfe 
S^^ffl i: l*»J I--7 v ^"7 -y ^ >^fflC0ifellT ; —S' 
ii**ii.o SEitJH*A^C0i6S7 i -'S'C0i5ii^l±. g«J 
#-*>SEHJ«i*<D£&B#lz£ < 'iit>tiZo 
[0 0 0 3] f#BB¥ 1 0-2 3 9 07 3 ■§"a$8lzli > m 

jl^-^cofifltiiz. tteSS*<ot=to<oBTScot»ffi$^S* 

[0 0 0 4] 
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-V3>8It'tt, «;1*>&lzCD-ROM^0)tfell 
EWfrbTOC (Table Of Contents ) ffi$SL 7^ 

y ©win *»u *<&ihi*, a.— tfroSMt 

A<g^(tt.*t-r. J.— *l::ifiHI±a>tt«*ttB-r*fcA 
tit'<DX<7 n-jl,vmRV)Wz.ti:i:<D^*.tf±CX : t,. 

[0005] !f$|lfl¥ 10-239073 ^$Ba>5fcfT& 
[0 0 0 6] tfe0S^I4. B3S^-^B#(Da*li« 

[0 007] $t>|C. g|7 £f iflCli. CD-ROM 
-C^*gBr'i6g|fBttjiS(*<!: LTCr-f X<7 3£&<0 pTfigttA< 
fc*U*\ T^X^T^-feX^mv AH/*? 
aSStti LT^if * 'J l:ftfft*«!l$ fr5 SA<fei£ 
^^tTt^-So C D- ROM AgptjajflBfl*. i^-f 

©T-rx^A^^^ti-rL^^^-ct. -MSStiiL-ci'' 
[0 0 0 8] *SSIBOTSMI*. jgiSf$fc<fc*-eSE£tiBS 
[0 0 0 9] *&Wa>teOTg6<Jli, lL-hlf«iS^a)J.— 

■y»f**i»fci±4 c t u < Diegiz-r *± tfy- •> 3 >g 

[0 0 1 0] 



ss*-v>*i8S^rta)fctoo)ifeus*^^5 if v 3 
[ooi i] *§tm-&x.\t. tey-: >3>^sic# 

T, 3E^ftp^fg^ES^Ii^!®«:l-SEg$*^rt^^il!!El7 ^ -■S'^ 
iftEIS;S£ff 5. jgimi::l±3t£(am«^<&7=#>a>il!2EI 

^ =e >j <d/\*-> 9 7 -j z?m®<nnm[*i&i~&-3 

[0 0 12] *fc*flWT% HtI§2«iS^KI±. KFlBifell 

<) <r> j< o 7 v ^^EiziEit l . mmm&t*t<®i ; £Zft 

[oo i 3] *^igi-fiixii. t&mtikteomMn&z* 

ts^A^aic^^^tic^-D-c. mz^ttm&tetf&m 
tti*i\£. mm^mmi.. /^v j ?7v^mz%n 
ztiT^zmwzu-otzmimmtitmL. mmmtto 

tt. m<Dffimte'<v5 7'y-Jmmz&&2tix^&(o 
x. *ffc"icRa-rj&w*ft<. tL-trftemizwi-zeifm 

[oo 1 4] SilEftis^lftii, bIHB^^e 

[OOI 5] **B^|C«exlS. tfeEI-T— $'^S^^L-Cl,^ 
^>IE@SSSt*:*<^^ $ tt. ^ =£ 'J <D/< 7 v 7fm lc« 
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[0 0 1 6] *fc**WT?. mlE*&*I^f9:li. S51H>^E 
U ^7^ ^«tt<DK«rtSA<*hr i*«**5fr£ 

h'J-try h«QSt?^fi»L, «jBS^lC&S£:ir-$£ 
E»MH***&K*«*-Cfc$W«fc*4. 

[0 0 17] **«lc«x.tf. EKIK1*0!)SHtfft < . 
> ^ 'J 9 7 x y ^««lz««*4ir L^4E«rt»* 

E1tl*»Mi*LTl*«i:#r** /<?9 7y7flma> 
E»rtS*«3iU V7 h'J-b^ h«WeWiB»U * 

JhTl*«fi«rt#lz»^<»B««T?V? h 'J-tr^ h*Q 

[0 0 18] *fe*ft«t, ME^JI^ISfi. ffTEfin 

b*i^ mE/<^^7^^««a>E«rt»ics^i\r*ia 

[0 0 19] >t'JO^*7y?fl 
[0 0 2 0] 3:*:*#fcBJ!T% ME^S^ISIi. BfFE^^E 
[0 02 1] **HHI::tt*.tf. »M«Bt7*;?7*; 

[0 0 2 2] ftjE^'JOVW^T^ 

E&ia&CDttBS;Ka)Hglw* 7 y^«WI::«j# 

a^A< WlfcWff * S^'JBJr Ls BTjlfi £ * IK £ ft* £ # tttt 
a*x*— ;u-ea>%B«5**m\ nM6T?fti*£¥ijBr* 

i*T*6B*a^u *o«iz»«*x*— jUTt&B** 
£^5fc#a>JfeBir-* *lfflEE»«{*J&*£ttl»oTi6 

[0 0 2 3] ^^E'JflO/^y^Ty^W 



V^fflcDtfeB?— * *JBI*T*6B*«3fU ^<T>m^ 

<Dm**^—)^^t&mB:^£ft5tz6b(Dtem^—$ se 

[0 0 2 4] *fc**Bi?, «IE*7^?7'Vf>yffl<D 
WEffl«*SI*. «r£**x^-;i/^<D*B*5FJ&<RTffi 
B**^-r«Bl=:. 1HE««X^— ;uz»tifil^^— 

[0025] *S§BJlz<£*_{;e % w?w*>ifm<Dtb 
«tifil^X^— ^-et6Ba**fr3 0[)t?. SKiS^lcm 

[0 0 2 6] *fc#SMB-e* ftiJE&S^I&l*. «E«* 
X>r— ;UT?<^*6Ba^pT*6T?&< > &vy7w s f-> 

fctf><D»Bir-$ 5H5EES«»^t>a»-5«iS*+»i 

r*. 

[0 0 2 7] **^lZtt7l(f % GUftOSi^&SS^a) 
TcOtfeBa^lz^lt^fctoCDffia^frL^^ 

[0 0 2 8] 

[*wa>sejt<D^ii] ant *mx<Dmmo-r*mt 

izfMSStu *6BE»a(*T?*4CD-ROM2lzE» 
$*iTl*£*B?— $£fi|JBLTs 3M£tt»a^*»5MK 
3E«<B*:to<D#ll*lW*fr5o CD-ROM2I*. g 

■Mnrcfcy. ttf->i»ijtiift<, #a^P^a 

*BE»«(*^LT. DVD-ROM*^ <feC0Ett« 
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ttfVZ&o ^tzVLmommVl*. CD-ROM2&<bf 

[0029] tt>-v3>8si tLxomm*. C 

PU (Central Processing Unit) 3A<ROM4l:^^ 

(3j:o-CfTt)tt4o «iS¥IS-efei>C PU 3f±. >-r> 
^^U^LtOSDRAM (Synchronous Dynamic Rand 
om Access Memory ) 5£{j£fflLT. ~Ju A!B]fE£ 
*T? 0 SDRAMSIt tt>-V3 >gH <t LXCD 

■asx-f y*- (sw) ^OFFttlt*ort, mr^co 

& Q CPU3, ROM4fc^(/SDRAM5tt, »Jffl)3£ 

[0 0 3 0] tt>-i/3>8H £ ur o>«isa> 1C 

9. fcc):(/i^I1 0£, S^SMfflKDSjSHi^SSg 
^>7zi> kp — ^7ii. f=5z?4 ^>^E 'J 8IZ*fL 

SS«^tl)o t^^n 1 f*. CD-ROM2IZ 

[003 1 ] *Wa>aiK#*>S!*JS if CD^r- t>-y 3 > 
£B 1 <0 tfl*. A^]gI1 3SffiffiLt, 

11 31*. i^gii 0<7m^li®<7)^32fciBM£;h,£ 
tti:**t?. A^]gH 3. 1 *J«fctfWJWK 

[003 2] yXfAA*X1 4lt -f>^-7i-X1 

4z>-trl 8fc<fc(/GPS (Global Positioning System 
) gil 9ftiflzt«jBl3FtL4o #fi-fe>1M 61*. 

iBft**»tL-ci6»Miz«aj"r«. i 7 

i*. siv^'fpft^ffli^ctA^*, mi^^^fT 

75ficD£<b£ffl»lfllzl$ai-f 3o S§gHz>tM 8 1*. * 



psgn 9ic^or*A4zi:3b<-e#«o ^J^m6 

(*, ^f>^-7i-Z1 5*^LTftiz>-tH£>GPS3£ 

S^tTdc *A&*tfc«tttt«*Jl»±lz»iE-r«-7^ 

[003 3] C D-ROM2^b(D*gf- £<&SSfciiL 
[*, CD-ROMK7^fA*2 0fcJ:l/CD-ROMf3 
-y2 1iirltfT^4. CD-ROM K^-f/<2 0 
|C|*. CD-ROM 2 )&<*IKprffi-ca5y, CD-ROM 

^MlzfiEffiftZt 4 o CD-ROMf=l-?21 
I*. CD-ROMK7-f/<2 0^bO)ai*f-$(D^a 

»r4o CD-ROMaicMRlCKtlSftTl**^— * 

[0034] tt^-v 3 >gli SftK-raMfiow 
^-•r>3>X>f vftHftLt, x>v>JS»^^\ 

ACC (7*-fe*'J) «««AW±a)tt«lC«Oi:. A 

cc*XSA«ttUBK2 2lz«feor«U*<i. iSMHi 
ft*<BB*&**i*. S;TI®JEI*. ^ "J *fcf*Jl 

■a^&{RM«tL«. /<*^'J*&f** +BfE < !:Lt 
tKX^r^f (SW) £:frLTI»tt«jErt<«l&iF*U tt 
tiilHlK2 2|ZcfcoT«lt±i^*t4o fcfc\ ACCS/ll^/- 

tt/^^-r-^U^&^VEld:. u^au— $ 2 3tSt 
#fflll::tlMe2F*x4o &aiIs]S&2 21*. m^<D 

HJL. S^gH o<D«*0)^*$^ifa)«J«i(c#iJfflL 

[0 0 3 5] 0 2f*. CD-ROM2lC*BEft«*t 

S^-fo <D(7)T OCtf$B(*. C D- ROM 2 <B»I*J JflM 

ic!Hg**iri^o ©a>-x-f x^»»jit*i4. &cd- 
ROM2*flgi|Mfc»giJpTtelc-r*i:i:tilc. iMfBti 
«H*t?fc4A^ ^fflCDW-i,ffl(DCD-ROMT 

^ICOlxTCD^r — £ -cfe^o ©a>tt/*e««ttl** «J0 
SI, 5MMi«^Tt;^y^>yr=«^6ti«. ©0) 
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4 o 

[003 6] *H*teff£gi<£ CPU3(t tfeSS^tCifc^ 
ftf-^tlt, ®~@<7>tS«fccJ:lP?— S DRA 

£trl\ JUKliH-^X$*ttfflLT^«Hy* SD 
R A M 5 0 T VZfZHtzVtmV&ft LMl+Zo <5> 

ifl»ff*-e*H(Da^x'j73b<ft49*a)ic#iv cd- 

ROM2^£IftI&£;hTSDRAM5lC«#£;h,£o i£ 
[0 0 3 7] H3lt **«6^ffi(D^ey-i/3>3S« 

4t*S DRAM5C/\'7^7^ ^^Ht^l)f-^ 
^f^o X^fy^a 1 ^£^IH£fflteLT> Xfy?a 

fctfrlV »A£*L*U£X^y :7a 5lcM£ 0 
[003 8] Xir^^a 5t?^r-fX^fcyi*iJWr*+L4 
Xf7^a7t^af-^AA<SDRAM5(D 

,\v07v zfmmzfo&fr^frimmTtZo t o c as* 
i/f^^ KgiJttAfr ^ £ 4 «st^- * a <t mm 

2*l%t$\*. Xf '^a8tSllf-^ASCD-R 
OM2fr£>|jH&&o Xf^^a7t^|!f-^A/)<fc^ 

^ttWo/ia-efi. Xf7^a9t% ^r-fX^KSJIMR 

[003 9] X^;7a 9T?ifeS^X^T*fc6<h¥lJEr 
£ft<5<t £fi. *TVZfa 1 o-eflrElfcH—T-rx^-e 

A£a$$ftlz^£ 0 f8f-> AI**»lca:-3Tt. *» 



t^^o Lfctfot* Xf^^a 81?SBt — £A(D0E 

»y*fTofct#-et. s«ibW:saf-f At, & 

-f X^0)H|-tt*flBfr*Cfc]6<-e** o ^f^al 
0T!H— ^x$^fc4£^JK*;h5±:#[i. *TvZf 

a 1 1-C*je^-*B3b<fc«3&x5^36<*(KaF-*t4o Xt" 

^^a i ox*m-T* x$^tti***wis*i«fc#. x 
x^^^a 1 * B^f-f x^^t»st»y. 

$ A(DI5tttfr5c 

[0 0 4 0] X^y^a 1 1 -e^si^-* B#fc£<tfl 

^fcliX^^a 1 2-e«a^r-^B<D 
«»y*fr-3fc»i. X^^^a 1 3t7X hifeglS^ 

£fr5o 7X hifegia^a)p$fflfcoi>r(ii!4 ^jbi^t 

2CD3£&^— 2 A. BORQty *^r5-t3S<*^3&<^J 
#4>. X^>V^a sogaf-^ AOKffiyfflaifflt-T 

^x^izttLTtT;itf<*:i/>a>^ :£±if«i3(::E-r4B# 

[0 O 4 1 ] X^f^a 1 4-Cfi % tt7-V3>gI 

n 2 a)©®®* if o>afl»y ^fT^o fc«u nnyftis 

•^ai 4r^-^^A<tT^n^mi(CT ? ~^Rixy«i 
I^7Lfci:*t, X^^^a 1 SflDttfMMl: 

■e. 7 ^ >rx^^ai*^^Tt^4A^^^^^J©T-r4o 

[004 2] X^^^a 9*^tfegl^^X^T^d:i>(h:^J»T 
^^Lixt^li. X^^^a 1 6t?^f>f X^7<t LtO 

-*«»-rfto tt>-va>snat^^7 
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[004 3] Xf7^a17t*lt CD-ROMh^-T 

5^*WBf^r*o ^*x*»U£ipjR*;h4£#i* % x 

I^VUEm^r—* SWttLTm^ ^lii^-^A^L 
t©i5»#iift»Lrfc<. ^Si^-* B«if- 

*l*«KLfcl*-C-t<D**»-r. ^fCX^r^a 1 9 "C 
«aS*<o F F|z3SoTi^*3&^5^**iJ»f-r*o «3B*<o 
F F-eft(t*t(i % X-rv^a 6I=HU , ^r-f X^*fAf# 
*>£tT?o Xf9?a 1 7T^X£rt<*aiS*l-Cl^ 
l*£*IJKr**lS£#ld\ Xf7^a2 0mWOFF 

lcftor^4*^53^**IBf-r*. «»/><o f F-caitti 
(£> X^r ^^a 2 1 -CifeSl^r-f X9-Cft«frSfr£f!|K 

■Mfii««lS*ttlt*. Xf7^a2 1t«if>rX>7 
TfttL^WBfStt*^*!*. 1 6lzM£ 0 X 

TVZfa 1 g^fcteX^r »y :7a 2 0t\ S;lSO F F £*IJ 

[0 0 4 4] H4f£. 03O)Xf7^a 1 3<D^X hi* 

u x^-y^b ^x haaiaiaa)*6HS"i*£-r 
&*iri*fcJiiB*«^x haftttBcDttBrftu . 

®;I£OFFlzU £ t> O N \z Ltt tff-y 

liSDRAM5|C?|-3tl\§lifTfc^ 0 tlOFFt 

tfc-So x^y^b 3"eii. 7XhIfifilco*if- 

X^^^b 4-C?gM£(£8tDifelI : r— *BM*y*fT3. X 
f^b3t'7X KSftfiMiDifiia-r— *A<ft4t*iJW 
£*l£<>:£. tfcliXf 7 ? b 4 T'KBl y * ofcl 

-*<*aj**ifcy* T-^KDtta^w^ttB^&nttfc 

c P u 3 m4i7-«Hi*ttl:ttS Lfe y L 
x. yy hU42«y h*<Mt*o v^hy-byhftit 

It, X^^3fb 7TM4. fi» 7^*013 'J -fey h 
U 11305X^^^3 3lcm^o HtriScDcfc^lc. *BSj37 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A navigation device which reads map data currently recorded on an exchangeable recording medium, and 
performs present position indication and a map display for course guidance, comprising: 

A processing means to perform processing required for a map display according to a program set up beforehand. 
It is used for processing of a map display by a processing means, and after an operation stop is a backup area of a 
storage area where a memory content is held in part at least. 

[Claim 2]The navigation device according to claim 1 when identification information of a recording medium with which 
said map data is recorded is held to a backup area of said memory and said processing means is removed [ this 
recording medium ], wherein it performs processing which repeals only this identification information. 
[Claim 3]When identification information by which said processing means is held in a backup area of said memory is 
invalid, The navigation device according to claim 2 characterized by holding a memory content of this backup area 
when judging that identification information is read from this recording medium, and map data is not recorded on this 
recording medium from this identification information, if a recording medium is inserted. 

[Claim 4]Said processing means judges whether a memory content of a backup area of said memory has broken, The 
navigation device according to any one of claims 1 to 3 canceling a memory content of this backup area, rebooting by 
soft reset processing, and rereading data required for a map display from a recording medium. 

[Claim 5]The navigation device according to any one of claims 1 to 4 after said processing means' performing a map 
display based on a memory content of said backup area at the time of said starting, wherein it processes according to 
a priority which gives priority to user's operation and which is defined beforehand. 

[Claim 6]Said processing means to a backup area of said memory For map displays, The navigation device according to 
any one of claims 1 to 5 dividing into the map matching for amendment to up to a road of a current position, and 
holding map data used for the newest processing at least, respectively. 

[Claim 7]In a memory content of a backup area of said memory. It is included by information which shows a display 
scale used for the newest present position indication, and said processing means, It is judged whether a map display in 
this display scale is possible using map data currently held in this backup area in the case of a map display after said 
starting, When a map display in this display scale is performed when it is judged that it is possible, and it is judged that 
it is not possible, The navigation device according to claim 6 displaying a map using map data for said map matching, 
reading map data for this display scale to perform a map display after that in said recording medium, and performing a 
map display. 

[Claim 8]Can express map data for said map matching as two or more display scales, and said processing means, The 
navigation device according to claim 7 performing a map display on a scale nearest to [ a map display in said display 
scale is not possible, and / when displaying a map using map data for these map matching ] said display scale. 
[Claim 9]When user's operation is performed after a map display in said display scale is not possible for said processing 
means and displaying a map using map data for these map matching, The navigation device according to claim 7 or 8 
interrupting processing which reads map data for a map display in this display scale in said recording medium, and 
performing processing corresponding to this user's operation. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention reads the map data currently recorded on the exchangeable recording medium, 
and relates to the navigation device which performs present position indication and the map display for course 
guidance. 
[0002] 

[Description of the Prior Art]From the former, it is carried in vehicles, such as a car, and present position indication 
and the map display for course guidance are performed with the navigation device which performs driving support. Map 
data required for a map display, It is beforehand recorded on the mass recording medium of CD-ROM (Compact Disc- 
Read Only Memory), DVD-ROM (Digital Versatile Disc-Read O nly Memory), etc., and is supplied. Map data has the 
data structure hierarchized by two or more steps, detailed information is relatively included for every narrow range on 
a low-ranking hierarchy, and main information is relatively included for every wide range on the hierarchy of a higher 
rank. In a navigation device, detection of a current position is also performed as a premise of present position 
indication or the map display for course guidance. Detection of a current position is performed using GPS (Global 
Positioning System), autonomous navigation, etc., and amendment by map matching is also performed so that it may be 
further located on a road. Since map matching also needs map data, the map data for map matching is also read apart 
from the object for map displays. Many read in of the map data from a recording medium is performed at the time of 
starting and exchange of a recording medium. 

[0003]The predetermined information for a map display is saved at the nonvolatile storage means just before power 
OFF, at the time of a power turn, to JP,10-239073,A, the information saved at the nonvolatile storage means is read, 
and the advanced technology which performs a map display is indicated. 
[0004] 

[Problem(s) to be Solved by the Invention]In the navigation device for the conventional mount, after a power turn, from 
map recording media, such as CD-ROM, to TOC (Table Of Contents) information. Disk identification information, the 
information management information in a disk, the various-parameters data for map displays, contraction scale 
management information, the map data used as a displaying object, etc. are read, and drawing of a map and processing 
of a display are performed. For this reason, require most time for about ten seconds - tens of seconds, for example, 
and until the map which serves as displaying objects, such as the circumference of a current position, for example is 
displayed in the meantime, A user's operation is not received, but even if the demand of scrolling for checking the 
position on a map to a user etc., a contraction scale change, etc. arises, it has resulted in keeping a user waiting. 
[0005]In the advanced technology of JP,10-239073,A, a mere map display is performed without the read in from a map 
recording medium with a power turn, and the waiting time of a display is shortened. However, user's operation is 
unreceivable until it ends the processing which reads data required of other processings required in order to operate 
as a navigation device from a map recording medium, for example, search processing, retrieval processing, a guiding 
process, etc. in a map recording medium. 

[0006]Since the map display saves the data of the display image at the time of power OFF at the nonvolatile storage 
means, when a different map display from present position indication is performed, the contents of the map display in 
front of power OFF will be reproduced. In such a case, it must wait for a long time comparatively like the time of the 
conventional starting until present position indication becomes possible, although the possibility which needs present 
position indication is the largest for the driver of vehicles. The driver of vehicles may start vehicles promptly and 
cannot make present position indication correspond after starting of an engine in such a case. 

[0007]If the possibility of disk-swapping as a map recording medium is shown in drawing 7 by a CD-ROM driver part, 
performing disk access and performing processing which reads a drawing parameter etc. and is saved at nonvolatile 
memory is indicated. The judgment by a CD-ROM driver part must be the existence of attachment and detachment of 
a disk, and even if it equips with the once removed disk again, it should be judged to be exchange. Therefore, when are 
equipped with the same disk, without performing exchange of a disk actually and having once taken out, disk access 
will be performed and the same makeup time as the case where it is disk-swapping will be needed. 
[0008]The purpose of this invention is to provide the navigation device which can shorten substantially starting 
processing required for present position indication at the time of starting, etc. 

[0009]Other purposes of this invention are to provide the navigation device made possible, without keeping the user's 

operation after starting processing waiting. 

[0010] 

[Means for Solving the Problem]As for this invention, a processing means performs processing for a map display using 
this backup area including a memory, To and a navigation device characterized by performing a map display for present 
position indication based on a memory content of this backup area at the time of starting. A navigation device which 
reads map data currently recorded on an exchangeable recording medium, and performs present position indication and 
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a map display for course guidance, comprising: 

A processing means to perform processing required for a map display according to a program set up beforehand. 
It is used for processing of a map display by a processing means, and after an operation stop is a backup area of a 
storage area where a memory content is held in part at least. 

[001 1]If this invention is followed, a processing means contained in a navigation device will read map data currently 
recorded on an exchangeable recording medium according to a program set up beforehand, and will perform processing 
required for present position indication or a map display for course guidance. It is used for processing of a map display „ 
by a processing means, and, as for a memory, has a backup area of a storage area where a memory content is held 
even after an operation stop in part at least. A processing means performs processing for a map display using a backup 
area, and performs a map display for present position indication based on a memory content of a backup area at the 
time of starting. Since a map display for present position indication is performed based on a memory content of a 
backup area of a memory and it is not necessary to read map data from a recording medium at the time of starting, 
makeup time required for present position indication can be shortened substantially. 

[0012]When said processing means memorizes identification information of a recording medium with which said map 
data is held to a backup area of said memory and this recording medium is removed by this invention, processing which 
repeals only this identification information is performed. 

[0013]When following this invention, and identification information of a recording medium is held to a backup area of a 
memory and a recording medium is removed, processing which repeals only identification information is performed. If it 
is newly equipped with a recording medium when identification information becomes invalid, identification information 
can be read and the identity of a recording medium can be judged as compared with identification information which is 
held in a backup area and which became invalid. Since other information is held in a backup area if it is the same 
recording medium, it is not necessary to newly read and time which starting processing takes can be shortened. 
[0014]When identification information by which said processing means is held in a backup area of said memory is invalid 
by this invention, If a recording medium is inserted, when judging that identification information is read from this 
recording medium, and map data is not recorded on this recording medium from this identification information, a 
memory content of this backup area is held. 

[001 5]If this invention is followed, even when identification information which a recording medium which is recording 
map data is removed and is held in a backup area of a memory is invalid, Since a memory content of a backup area is 
held when a recording medium with which map data is not recorded is inserted, when reinsertion of the recording 
medium of origin which is recording map data is carried out, time which starting processing takes can be shortened 
using a memory content. 

[0016]By this invention, said processing means judges whether a memory content of a backup area of said memory has 
broken, cancels a memory content of this backup area, reboots by soft reset processing, and rereads data required for 
a map display from a recording medium. 

[001 7]If this invention is followed, even when a map display for present position indication is possible, using a memory 
content which there are no attachment and detachment of a recording medium, and is held in a backup area of a 
memory, Since a memory content of a backup area is canceled, it reboots by soft reset processing and data required 
for a map display is reread from a recording medium when a memory content has broken, abnormal operation which 
repeats soft reset processing by a map display based on a memory content which has broken is avoidable. 
[0018]By this invention, said processing means processes according to a priority which gives priority to user's 
operation and which is defined beforehand, after performing a map display based on a memory content of said backup 
area at the time of said starting. 

[0019]Since processing will be performed after a map display based on a memory content of a backup area of a 
memory according to a priority which gives priority to user's operation and which is defined beforehand if this invention 
is followed, it can be made possible, without keeping user's operation after starting processing waiting. 
[0020]Map data which divided said processing means into an object for map displays and the map matching for 
amendment to up to a road of a current position in a backup area of said memory, and was used for the newest 
processing at least by this invention is held, respectively. 

[0021]Since map data which divided into an object for map displays and map matching, and was used for the newest 
processing will be held to a backup area of a memory if this invention is followed, a current position by map matching 
can be promptly amended at the time of starting. 

[0022]By this invention, to a memory content of a backup area of said memory. It is included by information which 
shows a display scale used for the newest present position indication, and said processing means, It is judged whether 
a map display in this display scale is possible using map data currently held in this backup area in the case of a map 
display after said starting, When a map display in this display scale is performed when it is judged that it is possible, 
and it is judged that it is not possible, A map is displayed using map data for said map matching, map data for this 
display scale to perform a map display after that is read in said recording medium, and a map display is performed. 
[0023]If this invention is followed, in a backup area of a memory. Using map data which information which shows a 
display scale used for the newest present position indication is held, and is held in a backup area, if possible, Since a 
map display in the display scale is performed, a map will be displayed using map data for map matching, map data for 
the display scale to perform a map display after that will be read in a recording medium and a map display will be 
performed if not possible, Time which starting until a display of a current position is attained takes can be shortened. 
Since present position indication is performed even when starting a run of vehicles immediately after starting, it can 
avoid missing a current position. 

[0024]By this invention, can express map data for said map matching as two or more display scales, and said 
processing means, A scale nearest to [ a map display in said display scale is not possible, and / when displaying a map 
using map data for these map matching ] said display scale performs a map display. 
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[0025]Since a scale nearest to a display scale of the original present position indication will perform a map display 
using map data for map matching if this invention is followed, even if it is a case where a run of vehicles is started 
immediately after starting, a map display can be performed in the quick and legible state. 

[0026]When user's operation is performed after a map display in said display scale is not possible for said processing 
means and displaying a map by this invention using map data for these map matching, Processing which reads map 
data for a map display in this display scale in said recording medium is interrupted, and processing corresponding to 
this user's operation is performed. 

[0027]It can receive without enabling a receptionist also of user's operation and keeping user's operation after starting 
processing waiting by a map display for present position indication at the time of starting, performing processing for 
doubling with the original map display, when an original map display and a display scale differ from each other if this 
invention is followed. 
[0028] 

[Embodiment of the Invention] Drawing 1 shows the fundamental hardware constitutions of the navigation device 1 as 
one gestalt of operation of this invention. The navigation device 1 of this embodiment is carried in vehicles, and 
present position indication, various guidance for driving support, etc. are performed using the map data currently 
recorded on CD-ROM2 which is a map recording medium. In CD-ROM2, it is removable and not only map data but the 
image data used as the parts for various annunciators, the voice phrase for notice information, such as a sightseeing 
spot, and an audio assist, etc. are recorded. It is usable not only in CD-ROM2 for map displays but CD for music 
reproduction, and when CD for music reproduction is inserted, the operation as the navigation device 1 is suspended 
and music reproduction operation is performed. Even if DVD-ROM etc. are the cases where other recording media are 
used, as a map recording medium, this invention is applicable similarly. In subsequent explanation, map recording media, 
such as CD-ROM2, may only be expressed as a "disk" for simplification of explanation. 

[0029]Operation as the navigation device 1 is performed when CPlKCentral Processing Unit) 3 controls each part 
according to the program beforehand stored in ROM4. CPU3 which is a processing means uses SDRAM(Synchronous 
Dynamic Random Access Memory) 5 as main memory, and it performs programing operation. Even if the electric power 
switch (SW) as the navigation device 1 is an OFF state, SDRAM5 is backed up by power-supply-voltage +B from the 
battery of vehicles, and, as for the refresh operation for memory content maintenance, it is performed. CPU3, ROM4, 
and SDRAM5 constitute the control device 6. 

[0030]Driving support to the driver of the vehicles as the navigation device 1 is performed by the output unit 12 
containing the graphic controller 7 for image display, the graphic memory 8, the display controller 9 and the display 10, 
and the speech output unit 1 1 for audio assists. To the graphic memory 8, the graphic controller 7 draws the image for 
image display, transmits image data to the display controller 9, and is made to carry out image display with the display 
10. The picture for a display comprises two or more layers, and sprite processing for superposition, etc. are performed 
by the display controller 9. The display 10 is formed with an electrochromatic display display panel etc., and displays 
the picture for driving support. The speech output unit 1 1 performs the audio assist in a crossing etc. combining the 
voice phrase currently recorded on CD-ROM2. 

[0031]The user of the navigation devices 1, such as a driver of vehicles and a passenger, can use the input device 13, 
and can perform user's operation for directions, such as selection of operational mode or a function, scrolling of a 
display, scale change. The input device 13 contains a function key, a joy stick, a remote control unit, etc. which are 
arranged around the display screen of the display 10. The input device 13, the output unit 1 1, and the control device 6 
are connected via the system bath 14, and transmission of data or a control signal is performed. 

[0032]The system bath 14 is connected to the azimuth sensor 16, the angular velocity sensor 17, the distance sensors 
18, the GPS (Global Positioning System) device 19, etc. via the interface 15. A geomagnetism sensor etc. can be used 
for the azimuth sensor 16, and it detects direction of vehicles absolutely on the basis of geomagnetism. A vibration 
gyroscope etc. can be used for the angular velocity sensor 17, and it detects change of the running direction of 
vehicles relatively. The distance sensors 18 detect the mileage of vehicles. If the azimuth sensor 16 or the angular 
velocity sensor 17 detects change of a running direction and the distance sensors 18 detect mileage while vehicles 
run, it can ask for the current position of the vehicles on the basis of a run onset point with autonomous navigation. It 
can ask for the absolute current position of vehicles with GPS device 19. The control device 6 inputs the output data 
from each sensor or GPS device 19 via the interface 15, and processing which asks for a current position is performed. 
Map matching which amends the called-for current position on a road is also performed. 

[0033]Read-out of the various data from CD-ROM2 is performed via the CD-ROM driver 20 and CD ROM decoder 21. 
It is removable in CD-ROM2, and when equipped with CD-ROM2, the CD-ROM driver 20 can be rotated and the 
contents of record can be optically read to it. CD ROM decoder 21 transforms the form of the output data from the 
CD-ROM driver 20 into the form that the handling by the control device 6 becomes possible easily. It is because the 
data actually recorded on CD-ROM2 improves reliability, so the handling by the processing unit 6 is difficult if various 
processings are performed and it remains as it is. 

[0034]If the ignition switch of the vehicles carrying the navigation device 1 is operated and engine start etc. are 
maintained at the position beyond ACC (accessories) powering on, the detector circuit 22 will detect an ACC power 
supply injection, and start operation will be started. Power supply voltage is supplied from the battery or dynamo of 
vehicles. Voltage is directly supplied via an electric power switch (SW) as +B voltage, and it is detected from a battery 
by the detector circuit 22. Voltage from an ACC power supply or a battery power source is constant-voltage-ized with 
the regulator 23, and is supplied to each part. The detector circuit 22 also detected the operating condition of the 
illuminations switch about the lighting of vehicles, and is used for control of the luminosity of a display of the display 
10, etc: 

[0035] Drawing 2 shows the information currently recorded on CD-ROM2 as a map recording medium, and the data 
structure about data. ** TOC information is recorded on the most-inner-circumference side of CD-ROM2. ** Disk 
identification information also includes whether it is a map recording medium or it is CD-ROM for CD for music, or 
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games, and information while making each CD-ROM2 identifiable individually. ** The data management information in a 
disk is the management information of what kind of data is recorded on which position as a map recording medium. ** 
Various-parameters data is a color required in order to draw a map, and data about a mark. ** Contraction scale 
management information is the contraction scale of a map, and information about a display scale. ** Map system data 
expresses a road map with the combination of coordinates and a vector, and is used for a traffic sign painted on the 
road or map matching. ** Guidance system data contains the voice phrase for the audio assists in a crossing etc., etc. 
** Search system data is road network information in which the route cost judgment used for path planning is possible, 
expresses a road with the combination of a link and a node, and includes a road class, the width of road, length, a 
direction, etc. about a link. About a node, if it is a crossing, the name, a connection link, traffic restriction information, 
etc. are included. ** Information retrieval system data is data which can be searched with a Japanese kana syllabary 
exception, according to telephone number, etc. 

[0036]CPU3 of this embodiment backs up the information and data of ** - ** to SDRAM5 as data required for a map 
display. Among these, "the permanent residence data A", ** - ** are treated for ** and ** as "the permanent 
residence data B." As long as it reads only at the time of the first system startup and the same disk is being used 
henceforth, after having been backed up by SDRAM5, holding these data is continued. ** Map system data is treated 
as "transient data", is read in CD-ROM2 in connection with the display area of a map changing by user's operation 
etc., and is held SDRAM5. Since the memory area which can be held is restricted, if room to newly hold map system 
data is lost, data with the oldest time of the newest access being performed will be canceled, and new data will be held. 

[0037] Drawing 3 shows the procedure after starting with the navigation device 1 of this embodiment. A procedure is 
started from Step a1 and an electric power switch is thrown into ON in Step a2. A start flag is set to 1 at this time. In 
Step a3, it is judged whether the start flag is 1. When a start flag is not 1, the data backed up by SDRAM5 at Step a4 
is canceled. Since a start flag is 1 when a procedure is started from Step al and it is made the power supply ON at 
Step a2, cancellation of backup data is not performed. After canceling backup data at Step a4 when a start flag is 
judged to be 1 at Step a3 or, it is judged whether there is any disk at Step a5. When there is no disk, if waiting for disk 
insertion is performed and it is inserted at Step a6, it will return to Step a5. 

[0038]When judged as those with a disk at Step a5, it is judged whether the permanent residence data A is in the 
backup area of SDRAM5 at Step a7. When it is judged that there is no permanent residence data A which consists of 
TOC and disk identification information, the permanent residence data A is read in CD-ROM2 at Step a8. After reading 
the permanent residence data A at Step a8 when it is judged that there is the permanent residence data A at Step a7 
or, it is judged whether it is the map disk in which map data is recorded at Step a9 based on disk identification 
information. 

[0039]When it is judged at Step a9 that it is a map disk, it is judged at Step a10 whether it is the same disk as last 
time. It can judge based on the identification information of the permanent residence data A in whether it is the same 
disk. Once it discharges a disk so that it may mention later, the permanent residence data A will be repealed. Even if 
the permanent residence data A becomes invalid, main information is held with the information which shows an invalid 
thing.Therefore, even when the permanent residence data A is read at Step a8, the read permanent residence data A is 
compared with the permanent residence data A which are held and which became invalid, and the identity of a disk can 
be judged. When it is judged at Step a10 that it is the same disk, it is judged whether there is the permanent residence 
data B at Step a1 1. When it is judged that there is no permanent residence data B at Step a1 1 when it is judged at 
Step a10 that it is not the same disk, the permanent residence data B is read in a disk at Step a12, and it memorizes 
to the predetermined memory area of SDRAM5. Memory of the permanent residence data A is also performed. 
[0040]After reading the permanent residence data B at Step a12 when it is judged that there is the permanent 
residence data B at Step a1 1 or, a last map display is performed at Step a13. The details of a last map display are later 
mentioned using drawing 4 . In a last map display, the map of the last which was performing present position indication 
is displayed before starting. Since a display will become possible, without reading the permanent residence data A and 
B of Step a8 or Step a12 if the same disk as last time is used, the time which starting processing takes can be 
shortened. When the map data used for a last map display is backed up, still larger time reduction is possible. Since 
what is necessary is to perform only reading processing of the permanent residence data A of Step a8 to a disk also 
when inserting the once discharged disk once again, the time which starting processing takes can be shortened. 
[0041]ln Step a 14, the data of others required for the usual processing as the navigation device 1, for example, ****** 
°f drawing 2 , etc., is read. However, by completion of reading processing, if operation from a user is performed to the 
input device 13, user's operation will be given priority to and received. The time taken for the map display of quick 
present position indication to become possible after starting of the navigation device 1, and to attain registration of 
user's operation further by this can also be shortened substantially. If user's operation is performed, it will process 
according to the contents and will shift to Navi usual processing of Step a15. Also when data reading processing is 
completed before user's operation was performed at Step a14, it shifts to Navi usual processing of Step a15. In Navi 
usual processing, processing of the present position indication as the navigation device 1, path planning, course 
guidance, etc. is performed according to user's operation. However, current position detection and processing of map 
matching are always performed as background processing. As part of Navi usual processing, it is judged at Step a17 
whether the disk is discharged or not. 

[0042]When it is judged at Step a9 that it is not a map disk, regeneration as a music disk is performed at Step a 16. 
When the object for videos which is not a map disk or a music disk, either, the disk for games, etc. are inserted, an 
error is reported using the display 10 or the speech output unit 11. The backup data as the navigation device 1 is held 
as it is without canceling. After regeneration is completed, it moves to Step a17. 

[0043]In Step a17, it is judged whether the disk was discharged or not based on the signal from the CD-ROM driver 20. 
When judged as disk discharge, it moves to Step a18 and processing which repeals the permanent residence data A is 
performed. Invalid processing is performed by adding the data of the flag etc. which show invalidity to some permanent 
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residence data A, and the main part as the permanent residence data A is held. It leaves the permanent residence data 
B and map data as it is without canceling. Next, it is judged whether the power supply is come by off at Step a19. If a 
power supply is not OFF, it will return to Step a6 and waiting for disk insertion will be performed. When it is judged that 
the disk is not discharged at Step a17, it is judged whether the power supply is come by off at Step a20. If a power 
supply is not OFF, it will be judged at Step a21 whether it is a map disk. If it is a map disk, it will return to Step a15 
and Navi usual processing will be continued. When it is judged at Step a21 that it is not a map disk, it returns to Step 
a16. When judged as the power supply OFF at Step a19 or Step a20, a procedure is ended at Step a22. 
[0044] Drawing 4 shows the procedure of the last map display of Step a13 of drawing 3 . A procedure is started from 
Step b1 and the map of a last current position is specified in Step b2. For example, if the map used for present 
position indication is a map of a last current position, turns OFF an after-parking power supply, turns ON a power 
supply further and starts the navigation device 1 until vehicles park a car, the map data of the last current position 
should remain in SDRAM5. While making operation of everything but present position indication perform by the power 
supply OFF, the map data of the last current position may not remain. In Step b3, it is judged whether there is any map 
data of a last current position. When it is judged that there is nothing, map data reading of a current position is 
performed at Step b4. After reading at Step b4 when it is judged that there is map data of a last current position at 
Step b3 or, it is judged whether at Step b5, the map of the current position was drawn and it has drawn normally by 
Step b6. If abnormalities have arisen in map data, an error will be detected based on error detection information, the 
range of data will separate from a prescribed range, or it will correspond to the error detection condition with which 
CPU3 is provided, and soft reset will occur. As soft reset processing, at Step b7, a start flag is reset to 0 and it 
returns to Step a3 of drawing 3 . As mentioned above, since backup data will be canceled at Step a4 if a start flag is 
not 1, new data is read from a disk and a data abnormality can be made to cancel. Therefore, even if the soft reset by 
a data abnormality once occurs, a data abnormality does not arise continuously and a repetition of soft reset can be 
avoided. 

[0045]If the map of a current position is judged to have been drawn normally at Step b6, the map of a current position 
will be expressed to the display screen of the display 10 as Step b8, and a procedure will be ended at Step b9. 
[0046] Drawing 5 shows the layered structure of the map data currently recorded on CD-ROM2 as map system data. 
Map data is recorded ranging from the lowest scale level 0 to two or more steps. The geographical target range is as 
narrow as a low-ranking scale level, and detailed information is included. Therefore, low-ranking map data is more than 
the map data of a higher rank. The map data of the scale level of a higher rank is used in order to grasp a course and 
the outline of a current position. 

[0047] Drawing 6 shows the register state of the reading map registered area of SDRAM5. According to this 
embodiment the same map data is also divided into the object for map matching, and map displays, and is backed up. 
The numerical value in front of "-" corresponds to the scale level shown in drawing 5 . The map data read by the map 
matching processing performed with movement of a self-vehicle in process of Navi usual processing of Step a15 of 
drawing 3 , The map data read by map display processing of the present position indication as an object for map 
matching, a map scroll, a contraction scale change, etc. is registered into the map registered area of SDRAM5 as an 
object for map displays. However, since no map data can be registered since the size of a map registered area is 
limited, but access transposes old map data to the map data which is newly needed. The map data finally used for 
present position indication may not be registered into the map registered area for map displays. 
[0048] Drawing 7 shows the example of the map display for present position indication. In a map display, the display 
scale 30 is displayed on somewhere in display screens. The display scale is managed as contraction scale management 
information of ** of the permanent residence data B. Although applicable map data does not exist in the backup data 
for map displays shown in drawing 6 when the display scale of the present position indication of the last corresponds 
to the scale level 0, present position indication can be performed using the map data for map matching. Even while map 
matching is not performing present position indication, it is always carried out as background processing and the map 
data which covers the newest current position should be held. 

[0049]When the display scale of the current position of the last differs from the display scale which can be displayed 
with the map data for map matching, a map is first displayed using the map data for map matching, and the map data of 
the present-position-indication scale of the last is read and displayed after that. Namely, although there is no backup 
data which can be displayed at drawing 7 when the display scale of the present position indication of the last is the 
scale level 2, A map is displayed using the backup data for the map matching of the scale level 0, the map data of the 
scale level 2 is read after that, and a map display is replaced. 

[0050]If it is user's operation, a contraction scale change is performed, for example and reading of the map data of the 
scale level 3 is needed while performing processing which reads the map data of the scale level 2, reading of the map 
data of the scale level 2 will be interrupted, and the map data of the scale level 3 will be read. 
[0051] Drawing 8 shows the priority in the reading sequence control over which priority is given to such user's 
operation. A reading demand priority assigns the demand of the highest priority which is 0 to the voice data for 
guidance. Voice data is because it is necessary to make it generate to suitable timing in guide points, such as a 
crossing. Next, the demand accompanying the user's operation from which it reads in and a demand priority is set to 1 
is assigned to scrolling, a scale change, a point map display, etc. As a prediction demand with important timing of the 
following reading demand priority 2, the image data and expressway map data for course guidance are assigned. Map 
data required for scrolling for displaying the current position of vehicles focusing on a self-vehicle position as a 
prediction demand of the reading demand priority 3 etc. are assigned, if it is a constant interval in the reading demand 
priority 4 — "waiting" — the map data for map matching, etc. are assigned as a possible demand. The data etc. which 
are used for path planning are assigned to the reading demand priority 5 of the minimum [ priority ]. Since path 
planning is usually performed while [, such as before the run start of vehicles, ] other processings are not performed, it 
can suppress a priority low. 

[0052]A reading demand on a disk is registered into queuing when competition arises. When the demand from which a 
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priority differs is already registered into queuing, if the direction of the newly registered demand has priority and a 
higher rank is registered and deferred, it will register with a low rank. When a demand of the same priority competes, it 
registers with queuing in order of reception of a demand. However, a reading demand priority makes 4 and 5 a good 
transformation priority. If processing to the demand registered into queuing is performed after registering the demand 
of a good transformation priority into queuing, one step of priorities will be advanced only once. That is, the priorities 4 * 
and 5 make it progress to 3 and 4, respectively. 

[0053]When displaying the map for present position indication, using the above map data for map matching as other 
gestalten of operation of this invention, it can express as the display scale near the present position indication of the 
last. The map data used with the navigation device 1 supports two or more display scales with one scale level. For 
example, in the scale level 0, if the present-position-indication scale of the last is 800 m when the display scale of a 
three-stage (50m, 100m, and 200m) is supported, 200 nearest m will be chosen and a map will be displayed. 
[0054]He is trying to all back it up, however partial backup may be sufficient as it as long as SDRAM5 of drawing 1 has 
capacity required for maintenance of backup data. They may be other kinds as long as the kinds of memory device are 
also memories which always back up data, such as not only SDRAM but SRAM (Static RAM). 
[0055] 

[Effect of the Invention]As mentioned above, according to this invention, since the map display for present position 
indication is performed based on the memory content of the backup area of a memory and it is not necessary to read 
map data from a recording medium at the time of starting, makeup time required for present position indication can be 
shortened substantially. 

[0056]According to this invention, the identification information of a recording medium is held to the backup area of a 
memory, Since other information on identification information is held in the backup area when a recording medium is 
removed, processing which repeals only identification information is performed and the same recording medium is 
inserted again, it is not necessary to newly read and the time which starting processing takes can be shortened. 
[0057]According to this invention, when reinsertion of the recording medium of the origin which is recording map data 
is carried out after exchanging the recording medium which is recording map data for the recording medium with which 
map data is not recorded, the time which starting processing takes can be shortened. 

[0058]When the memory content currently held in the backup area of the memory has broken according to this 
invention, Since the memory content of a backup area is canceled, it reboots by soft reset processing and data 
required for a map display is reread from a recording medium, abnormal operation which repeats soft reset processing 
is avoidable. 

[0059]According to this invention, since processing is performed after starting processing of a quick map display 
according to the priority which gives priority to user's operation and which is defined beforehand, it can receive, 
without keeping user's operation waiting. 

[0060]According to this invention, it divides into the object for map displays, and map matching, and since the map 
data used for the newest processing is held to the backup area of a memory, even if it is at the time so that a run may 
be started immediately after starting, the current position by map matching can be amended promptly. 
[0061]Using the map data which is held in the backup area of the memory according to this invention, if the present 
position indication in the original display scale is possible, Since the map display in the display scale is performed, map 
data for the display scale to perform a map display will be read in a recording medium and a map display will be 
performed after displaying a map using the map data for map matching if not possible. The time which starting until the 
display of a current position is attained takes can be shortened. Even when starting a run of vehicles immediately after 
starting, it can avoid missing a current position. 

[0062]Since the scale nearest to the display scale of the original present position indication performs a map display 
using the map data for map matching according to this invention, Present position indication is performed in the state 
near the original display scale, and even if it is a case where a run of vehicles is started immediately after starting, a 
map display can be performed in the legible state. 

[0063]When it rises on a display scale which is different from the original map display by the map display for the 
present position indication at the time of starting according to this invention, It can receive without enabling the 
receptionist also of user's operation and keeping user's operation waiting, performing reading processing of the map 
data for setting a display scale by the original map display. 



[Translation done.] 



